Abstract. Sustainable development becomes a necessary practice in every country. Real estate has always been an essential need for humans to survive, almost all human activities are related to real estate. Due to that, as well as due to the growth of population, real estate has grown in numbers in the world for our basic need fulfilment. Major studies have shown that real estate objects are one of the major contributors negatively affecting our environment. Sustainable real estate development is a crucial practice implemented by successful countries and other countries are following them, adopting good practice in this field. Sustainable real estate development analysis not only helps to solve climate change issues, but also increases asset value. The aim of the research is to analyze two northern region capitals: Riga (Latvia) and Stockholm (Sweden) and their major steps being taken to promote sustainable real estate development. The comparative, historical, logical and statistical data analysis methods have been used in the research.
INTRODUCTION
Sustainable real estate is the type of real estate, which has low or no negative effect on the environment. In other words, green development of real estate is the concept that focuses on both social and environmental impacts of the overall development. Environmental responsiveness, resource efficiency, community and cultural sensitivity have a great impact on the green development of real estate. The aim of the research is to analyze two northern capitals -Riga (Latvia) and Stockholm (Sweden) and the major steps they take to promote sustainable real estate development. The tasks of the research are the following:
-to analyze government involvement in promoting sustainable real estate development in both cities; -to analyze examples from the existing projects implemented in the cities; -to make conclusions and develop recommendations. To achieve the aim of the research, comparative, historical, logical and statistical data analysis methods have been used.
SUSTAINABILE DEVELOPMENT ISSUES, REGULATIONS AND TENDENCIES IN THE WORLD
Based on the Corporate Sustainability Assessment (CSA), an annual environmental, social and governance analysis was conducted by RobecoSAM (2016) organization. Sustainability profile of a country is analyzed considering three main factors: Environmental, Social and Governance (ESG). World Sustainability Ranking by country is shown in Figure 1 . As Figure 1 shows, Sweden is on the top with Switzerland closely behind, and governance plays the key role in ensuring higher ranking in the evaluation of sustainability level.
The Coordination Unit for Sustainable Development has been established in Sweden to coordinate the work on sustainable development. The task of this unit within the Ministry of Sustainable Development is to coordinate and lead the work to facilitate implementation of the national strategy. The Unit is also responsible for development of actions of Sweden in sustainability issues, both in the European Union and the UN Commission on Sustainable Development (CSD).
According to the research article European Economic Sustainability Index, June 2010 from EPC (European Policy Centre, 2010) India aims to develop 20 percent of its new households to be green by 2020 according to an article named Sustainable Housing Leadership Consortium by European External Action Service (2017). These 20 percent of new houses will be able to save 198 million kWh per year, which will be enough to power 100,000 homes. It will also help in saving 108 billion liters of water and it will reduce India's carbon footprint, which means reduction of carbon-dioxide by 0.2 million metric tons.
The plan released by the United Nations named "Transforming our World: The 2030 Agenda for Sustainable Development (September 2015)" highlights 17 goals, their sole purpose is to achieve sustainability in many areas in the world by 2030. These 17 global goals are:
-No poverty; -Zero hunger; -Good health and well-being; -Quality education; -Gender equality; -Clean water and sanitation; -Affordable and clean energy; -Decent work and economic growth; -Industry, innovation and infrastructure; -Reduced inequality; -Sustainable cities and communities;
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-Responsible consumption and production; -Climate action; -Life below water; -Life on land; -Peace and justice strong institutions; -Partnership to achieve the goals. Sustainable real estate object analysis in Sweden is conducted in the next part.
SUSTAINABLE REAL ESTATE DEVELOPMENT IN SWEDEN
Sweden is a thinly populated country and has a long coastline, numerous forests and lakes. The population of the country is 10 million, which is 0.13 percent of the world population.
According to the article "Sustainable Living in Sweden" (Swedish Institute, 2016b) written in 2011, the Swedish government presented a new environmental technology strategy to establish favorable conditions for the growth and development of environmental technology companies, and set three main objectives:
-to promote the export of Swedish environmental technology and thus contribute to sustainable economic growth in Sweden and globally; -to promote research and innovation in environmental technology and create the conditions required for green technology companies to flourish in Sweden; -to make it easier to commercialize innovations. This strategy is backed by SEK 400 million (41.6 million Euro) total funding with SEK 100 million (10.4 million Euro) allocated each year from 2011 to 2014. Sweden's environmental technology sector employs roughly 40,000 people and has revenues of about SEK 120 billion (12.6 billion Euro), according to Statistics Sweden and the then Swedish Environmental Technology Council (Swedish Institute, Business Sweden, VisitSweden and the Swedish Government Offices, 2016b). According to the Swedish Institute, Business Sweden, VisitSweden and the Swedish Government Offices (2016b), in the recent years Sweden has done a great job in mobilizing and promoting awareness of their citizens on the idea of green and sustainable development. As a result, the city of Gothenburg has centralized the heating and cooling system and the district heating provides 80 % of heat and hot water to the apartment blocks. A single source can be an easy way to improve into sustainable provider which mainly uses recycled heat from the industries which would otherwise go to waste.
Vaxjo, Sweden, uses centralized district cooling and heating system and back in 1996 Vaxjo became the first city in the world to set a goal of being fossil fuel free by 2030. In 2014, Vaxjo had 2.4m tonnes of carbon-dioxide emissions per capita, which was much less than the EU average of 7.3 m tonnes that year (Swedish Institute, Business Sweden, VisitSweden and the Swedish Government Offices, 2016b). Malmo and its surrounding region are combating climate change through forward thinking and sustainability initiatives. Vastra Hamnen, the ____________________________________________________________________________ 2017 / 5 190 western harbor of Malmo, is Europe's first termed carbon neutral neighbourhood as they use renewable sources for heating and cooling and vacuum is used to transfer household waste to an underground centralized tank. This waste is later converted into biogas fuel for the public transport. Augustenborg was awarded World Habitat Award by the United Nations in 2010 for its 10,000 green roofs and 70 percent of the collected waste recycled. The district of Hyllie has set a goal of going 100 percent on renewable and recycled energy by 2020 (Swedish Institute, Business Sweden, VisitSweden and the Swedish Government Offices, 2016b).
Umea, Stockholm, in 2008 started building more energy-efficient buildings through its Sustainable Ålidhem Revitalisation Project. 400 residential apartments were built during the 1960s and 1970s which have been refurbished with the goal of reducing their energy consumption by 50 per cent. Over 137 new apartments consume 50 per cent less energy because photovoltaic cells were built on the roofs to harness solar energy. The project went on to win the 2013 Sustainable Energy Europe Award in the 'Living' category (Swedish Institute, Business Sweden, VisitSweden and the Swedish Government Offices, 2016b).
According to the same source, building passive houses that reduces energy consumption by building low-energy residences, which power themselves using energy from people's body heat, electrical appliances and sunlight, is necessary for the society. In Helsingborg in southern Sweden, Väla Gård is a collection of solar-powered office buildings and conference rooms that are also passive-energy efficient. Completed in 2012, it has air-purifying plant walls, produces more energy than it consumes and has the highest platinum level LEED certification for green buildings.
According to "Swedish Sustainable Building 2011" (Bergström & SaveÖfverholm, 2011) introduced at World Sustainable Building Conference held in Helsinki (2011), the assessment systems used for buildings in Sweden are the following:
-Miljöbyggnad is a Swedish assessment system adapted to Swedish conditions. Applications for Miljöbyggnad rating are handled by the Sweden Green Building Council. This non-profit organization owned by its members -the companies and organizations within the Swedish construction and property sector, aims at developing and influencing environmental and sustainability work in the industry; -GreenBuilding is an established way of real estate assessment in the Swedish market, which is developed by the EU; -BREEAM from Great Britain, the most used environmental assessment system in the world, is also used in Sweden. -LEED, developed in the US and the internationally best-known assessment system. The next part focuses on the case of Stockholm, its real estate objects and market development, with particular focus on sustainability aspects. ____________________________________________________________________________ 2017 / 5 191 
SUSTAINABLE REAL ESTATE IN STOCKHOLM
Stockholm is the capital city of Sweden with the population of 789,024 in 2007, it is expected that by the year 2022 the population will reach 1 million. The land area of Stockholm is 188 square kilometers, out of which 40 percent is covered by parks and green zones. In Stockholm, there are 428,300 dwelling units, out of which 89.8 percent is multi-family houses and 10.2 percent is single family houses (Stockholm City Plan Report, May 2009).
According to the "Stockholm City Plan Report" of May 2009 by the City Planning Administration, there are four main strategies to meet the challenges and achieve the vision of the world class Stockholm:
-Strengthen central Stockholm, focusing on expanding the inner city; -Focus on strategic nodes, developing the outer city nodes; -Connect city areas, increasing public cohesion; -Create a vibrant urban environment, developing the city for the future. City of Stockholm Executive Office has a vision for Stockholm, explained in a report named Vision 2030 A Guide to the Future for Stockholm (2007), by Stockholm City Council which shall be achieved by the year 2030. This project named "Vision Stockholm 2030" contains the details of future urbanization of the city and future achievable goals, which focus mainly on long term improvements through sustainable development.
Several examples of sustainable construction in Stockholm are mentioned below (Bergström & Save-Öfverholm, 2011 ; AREIM, Sustainable building Examples).
-Stockholm Waterfront has a unique energy system, which amongst other things makes use of water from Lake Klara. Inside the building there is a large ice store, which acts as an energy buffer, and it can be used both to store and extract energy. By transferring energy across time, it is possible to make use of the interaction between different buildings to minimize the amount of purchased energy. When large events take place in the Congress Centre, surplus heat is generated and this can be distributed to the office building. The energy consumption is extremely low in the entire Waterfront complex. -The residential property on Västermalms Strand (Välbehaget 1) in Stockholm is the first residential project in Sweden that has been certified according to the LEED Gold Standard. It is one of the capital's greenest residential buildings with low energy consumption and its own geothermal power plant. -Sjöstadsporten (Torkhuset 4) in Hammarby Sjöstad is certified as a Green Building, which means that the energy consumption is 25 % lower than the requirements in the current new-build regulations. The solar panels installed on the roof generate approximately 4 % of the energy consumed in the building.
192 -Pelarbacken and Havsfrun were renovated in 2010.These buildings certified as Green Buildings use at least 25 per cent less energy than an ordinary newly constructed Swedish building. -Lustgården, Stockholm, will be the first building in Stockholm to be Platinum-classified in accordance with Leadership in Energy and Environmental Design, LEED. The interesting thing about Lustgården is that the ground and foundation work will include drilling 140 holes that will be used for geo-thermal cooling. This cooling system is called Deep Green Cooling. Stockholm Royal Seaport, Värtahamnen of Stockholm, is an industrial area and a ferry terminal. A waterfront township is being developed in this area where thousands of new homes are being developed for rental, tenant-owner and as well as student accommodation purposes. The Sweden Green Building Council has selected this area to make it Stockholm's new environmental profile districts. The vision is to create a climate positive township meeting the targets of environmental quality and sustainability to be fossil-free by 2030. Passive buildings and energyplus buildings are under construction, with self-contained water, waste disposal and energy systems. Electricity is generated by micro-production and smart power networks. Next to each dwelling unit there are more parking spaces for bikes rather than for cars (Bergström & Save-Öfverholm, 2011) .
Järva, located in the west of Stockholm, comprises Rinkeby and Tensta townships south of Järvafältet, one of Stockholm's green corridors, and the townships Kista, Husby and Akalla to the north of it, and it has roughly 60,000 residents. In connection with the upgrading of Järva's housing, energy use is to be more than halved, to 88 kWh/m² annually, as compared with the national stipulation of not more than 110 kWh/m² annually for new buildings. A local wind farm is also planned for Järva, and solar cells and collectors will be integrated with the buildings. The Järva Dialogue enables residents to have a say in renovation decision-making (Bergström & Save-Öfverholm, 2011) .
Sustainable real estate object development in Latvia is analyzed in the next part.
SUSTAINABLE REAL ESTATE DEVELOPMENT IN LATVIA
Latvia is situated in the north-eastern Europe; it shares the border with Estonia, Lithuania, Russia, and Belarus. The total area of Latvia is 64,589 square kilometers and the population of the country is 1.96 million.
According to the report of 2010 "Sustainable Strategy of Latvia until 2030" by Saeima of the Republic of Latvia, it is stated that by 2020 40 percent of the energy used by Latvia will be sourced by renewable energy resources and 50 percent -by 2030. Centralized thermal energy uses 80 percent of natural gas as a source to provide the inhabitants with heat and hot water during winter.
There are plans for improvements in the sector of renewable and safe energy as seen in Figure 2 . As it is shown in the figure above, distribution network of renewable energy has covered the country. There are fewer petroleum and petroleum product pipelines compared to natural gas pipelines.
According -Strelnieki in Bauska; -Several school buildings in Rezekne; -Modernization of boilers, substituting fossil fuels with biomass, installing heat pumps and solar thermals in Jelgava. According to "GBIG analysis" (2013) In addition, the new Construction Law of Latvia adopted in October 2014 solely focuses on the principles of architectural quality, engineering quality, transparency, sustainable construction and accessible environment. These new laws will help in developing better quality real estate objects.
SUSTAINABLE REAL ESTATE OBJECTS IN RIGA
Riga is the capital city of Latvia and it is also the largest city in the Baltic States. As mentioned in Sustainable Development Strategy of Riga until 2030 and Development Plan of Riga 2014 Riga -2020 Riga (2014 , the population of the city is 640,319 and the city area is 304 square kilometres, out of which 39 percent are green and blue territories.
The "Sustainable Development Strategy of Riga until 2030 and Development Plan of Riga 2014 Riga -2020 Riga (2014 " released by the Riga City Council (Number 1173) focuses on improving the quality of Society, Urban Environment and Economy. The Society will improve in the areas of knowledge, skills, health and activity, which will help in overall economic development of Riga. In creating an ideal Urban Environment, the focus will be on introducing sustainable construction methods, natural environment of the city, better transportation methods and all aspects that affects living environment standards, labour and business environment. As a result, Economy of the city will grow because of the better public services and ____________________________________________________________________________ 2017 / 5 195 public infrastructure. Promoting Entrepreneurship will play a key role in economic development.
In "Riga City Sustainable Action Plan for 2010-2020" by Riga City Council (Number 1173) (2014), the use of renewable energy sources has been explained. The key sources available would be:
-Solid household waste for energy production by Getlini EKO; -Biogas from Daugavgriga and Getlini EKO producing 9.4 Megawatt of electricity already, the plans are to increase production by 1 Megawatt; -Biomass generated using 198,096 cubic meters of wood chips from Daugavgriga, Ziepniekkalns and Vecmilgravis; -Geothermal energy using the 100-degree centigrade temperature of hot dry rocks at the depth of 2.75 kilometers; -Heat pump installation in urban conditions in public buildings; -Solar energy by making use of 1,109 kilowatt per square meter every year; -Waste water heat for heat production for multi-apartment buildings with the help of district heating systems. 196 -Third Place: The residential building with social care apartments at 7 Piena Street, Riga. The project, which stood first in this competition, was built in a way that it had minimal amount of scrap waste. Even though the project was built in a narrow location, the contractor managed to make playgrounds, lawns and relaxation space for guests or residents. The project successfully implemented the idea of rainwater harvesting which later will be used for watering the plants in the garden and other things. The project does not use city's water supply system as the water source, ground water is used instead (GBIG, 2014) . Discussion and results are presented in the next part.
DISCUSSION AND RESULTS
According to the analysis of various sources, Latvia is progressing towards a sustainable future but is still very much behind Sweden. The economic statistics of these two countries are incomparable, which attests that these two countries currently are at a different stage of development. The comparison was made according to the following criteria (Kairans, D. (2016 In the year 2014, Latvia collected 271 million USD and in the same year Sweden collected 4,805 million USD in the form of property taxes. Property taxes on contributes 4 % of the total taxes in Latvia, which grew by 1 % from the previous year 2013, whereas in Sweden property taxes contributed 3 % of the total taxes.
-Foreign Direct Investment (FDI): In 2011, the Foreign Direct Investment (FDI) in Latvia amounted to 2,280 million Euros, out of which 24.4 % was contributed by real estate investment. In 2016, the investment changed to 13,000 million Euros, of which 12.51 % was real estate investment of total FDI of 2016. The most investment done by a country to Latvia was Sweden 15.69 %, which was 2,120 million Euros in 2016. Foreign Direct Investment in Sweden was 17,495 million Euros in the year 2016. The country was ranked 9 th out of 190 countries in Doing Business Report issued by the World Bank. But Sweden's FDI in the real estate sector was less compared to other sectors like manufacturing 30 %, transport equipment 22 %, legal, professional, scientific and technical activities 15 %, oil and chemical products 11 % and trade maintenance 10 %.
-Real Estate Loans: ____________________________________________________________________________ 2017 / 5 197 In Latvia, the house purchase support program for new families is continuing to expand the real estate market, the household demand for loans also improved in 2016. New household loans for house purchase (excluding renegotiated loans) increased by 38.0 % in 2016, whereas consumer crediting increased by 29.3 %. The interest rate on new household loans for house purchase in Euro declined from 3.1 % in 2015 to 3.0 % in 2016.
-House Price Growth: House prices in Latvia degraded to −3.7 % in 2015 from 2014's 5.3 % and 2013's 6.2 %. House prices in Sweden kept on rising from 2013's 4.7 %, 2014's 8.6 % and 2015's 11.9 %. Sweden's house price growth remained strong and kept rising compared to Latvia, where prices started declining from 2015. Key comparisons of two cities are shown in Table 1 . The population of Riga is declining year by year, whereas Stockholm is gaining residents every year. Riga lost around 80,000 residences in the last ten years and Stockholm added 120,000 residences in that same period. In 1990, Stockholm emitted 5.4 tonnes carbon-dioxide, which is similar to Riga's 2003 emissions. In 2007, Stockholm's carbon-dioxide emissions reduced to 3.6 tonnes. Stockholm was termed the Most Sustainable Country in the World in 2013 (Environmental Leader, 2013) because of the level of sustainable practices, which were practiced for many years as compared to Riga, followed by the amount of money invested and the current market situation. By analyzing differences in real estate object development in two northern capitals, the authors make the following conclusions. Both reports share similar ideas and close aims on improving social, economic and environment aspects to make the regions more livable and attractive for business. However, in Riga this plan was adapted later. Certainly, the idea is right as Swedish cities are leading examples of sustainable development strategies, which can recommend some directions for sustainable development of real estate in cities.
